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TITLE OF THE INVENTION 

DATA RECORDING METHOD AND DATA RECORDING APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates to a data recording 
technique for recording, to a recording medi\jm, data such 
as video and audio data (AV data) {hereinafter, referred to 
as a user data) and a management data of such user data and 
reproducing such user data by utilizing the management data 
and particularly to a data recording technique for repairing 
an irregular event such as mismatch between recorded user 
data and management data or fault in user data or management 
data when such irregular event is generated due to an accidental 
failure of power supply. 

With continuous improvement in the capacity of a 
recording medium such as an optical disc and a magneto-optical 
disc, investigation and development are dynamically 
progressed to a method and an apparatus for recording and 
rerecord of a user data through compression in amount of data 
of a digital signal. Particularly, in an apparatus for 
recording a user data on the real-time basis, if an accidental 
failure of power supply occurs, a mismatch is generated in 
a certain case between the recorded user data and management 
data or recording operation is suspended under the condition 



that a fault is generated in the user data or management data. 

The technique for repairing the data on a recording 
medium under the condition explained above to realize again 
the monitor and additional record of data is described, for 
example, in the Japanese Unexamined Patent Publication 
2001-266496 (hereinafter, referred to as official gazette 
1) . 

SUMMARY OF THE INVENTION 

The official gazette 1 discloses a technology that a 
nbn- volatile memory is mainly provided within a data recording 
apparatus to store therein a flag which indicates the recording 
condition and when supply power source is started again, the 
predetermined repairing operation is executed with reference 
to such flag. Moreover, the official gazette 1 also discloses 
a technique that recording and rerecord and repair are executed 
in the corresponding format to a recording mediijm which is 
basically allows rerecording operation such as deletion of 
user data and update by overrecording of the management data. 

However, when an accidental fault of power supply is 
generated during the recording operation in a data recording 
apparatus to execute the recording operation in the 
predetermined recording format, for example, to a recording 
medium which does not allow rerecording operation, any 



consideration has not yet been taken for repair process of 
recording data by paying attention to the recording medium 
which does not allow any rerecording operation. Moreover, 
for the data recording apparatus which can use both a recording 
medium which allows rerecording operation and a recording 
medium which does not allow rerecording operation, any 
particular consideration has not yet been taken for repair 
process of recorded data depending on a class of recording 
medium or recording format. Moreover, the data recording 
apparatus disclosed in the official gazette 1 has a problem 
that a structural element such as a non-volatile memory is 
required and thereby format control is complicated. 

For example, when it is assumed that a user data is 
recorded to a DVD-R which is a recording medium allowing only 
once the recording operation on the real-time basis in the 
DVD video format used for an ordinary video disc which may 
be available in the market, the user data and management data 
must be finalized after the recording operation (hereinafter, 
called the f inalization) depending on the DVD video format 
in order to watch the recorded data with a DVD player. If 
an accidental fault is generated in the power supply during 
the recording operation in such data recording apparatus which 
executes the recording operation explained above, when 
adequate repairing operation is not executed after the start 



of the successive supply of power source, not only reading 
and additional record of existing data but also f inalization 
can no longer become impossible. As a result, it has been 
assumed that use of the disc will be impossible. 

The present invention has been proposed considering the 
background explained above. Therefore, it is an object of 
the present invention to make it possible to execute again 
continuous operations such as monitor, additional record or 
f inalization process of the recording data when an accidental 
fault is generated in the supply of power source during 
recording of data into a recording medium. Moreover, it is 
also an object of the present invention to lower a cost of 
apparatus and also simplify the control of a format. 

In view of achieving the object explained above, a data 
recording technique of the pre'sent invention for recording 
a user data and a management data for management of such user 
data to a recording medium reads the latest management data 
stored in the recording medium, judges whether the latest 
management data contains a fault or not and compares, when 
it is judged that the latest management data does not includes 
a fault, compares a data size of the user data under the 
management of this latest management data with a data size 
of the user data recorded actually in the recording medium. 
When the latest management data cannot be read by the judgment 
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explained above, or the latest management data is judged to 
include a fault or a data size of the user data under the 
management of the latest management data is judged to be 
mismatched from the datasizeof the user data recorded actually 
5 in the recording medium, the data recording technique updates 
the management data by analyzing the user data recorded in 
the recording medium. 



f BRIEF DESCRIPTION OF THE DRAWINGS 

hi 

.as:;; 

10 Fig. 1 is a block diagram showing a first embodiment 

of the recording and reproducing apparatus of the present 
invention. 

Z Fig. 2 is a diagram showing a directory structure of 

recording data, (after f inalization) 
15 Fig. 3 is a diagram showing an example of a disc image. 

Fig. 4 is a diagram showing a schematic flow of the 
repairing operation in the first embodiment of the recording 
and reproducing apparatus of the present invention. 

Fig. 5 is a diagram showing an example of recording data 
20 condition which requires repair. 

Fig 6 is a diagram showing another example of recording 
condition which requires repair. 

Fig. 7 is a block diagram of only a processing potion 
for repair process in the first embodiment of the data recording 
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apparatus of the present invention. 

Fig. 8 is a diagram showing a management structure of 
a stream data and a data structure. 

Fig. 9 is a diagram showing" an example of the recording 
5 condition of the stream data in a second embodiment of the 
recording and reproducing apparatus of the present invention . 
Fig. 10 is a diagram showing a schematic flow of the 
|«* repairing operation in a third embodiment of the recording 
Q and reproducing apparatus of the present invention. 
1^0 Fig. 11 is a diagram showing a schematic flow of the 

1^ repairing operation in a fourth embodiment of the recording 
% and reproducing apparatus of the present invention. 

Fig. 12 is a diagram showing a schematic flow of the 
Ip repairing operation in a fifth embodiment of the recording 

iii 

15 and reproducing apparatus of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The preferred embodiments of the present invention will 
be explained with reference to the accompanying drawings. 
20 Fig. 1 is a block diagram showing a first embodiment of the 
data recording apparatus of the present invention which 
enables, for example, the real-time recording of AV data using 
an optical disc which allows recording the data only once 
to an optical disc (non-rerecording disc) . Hereinafter in 



this Detailed description, an optical disc is explained as 
a recording medium. In this embodiment, anAV data corresponds 
to a user data. The AV data is inputted via an input terminal 
1. An encoding/decoding section 2 (hereinafter, referred to 
as a encode/decode circuit) encodes the AV data or decodes 
the encoded AV data. A data indicating an instruction of an 
operator is inputted via a user I/F 3, while a data for 
requesting an instruction to a user is outputted via the user 
I/F 3. A controller 4 controls operations of the apparatus 
as a whole. Operations of the controller 4 in this embodiment 
will be explained later. A memory for program 5 is used to 
memorize contents of control of the controller 4. A memory 
for developing of management data 6 is a non-volatile memory 
for temporarily storing an intermediate management data 
explained later. A track buffer 7 is a memory for absorbing 
a difference between a transfer rate of a drive 8 and an encoding 
rate of a stream data to be explained later . The drive 8 records 
a data to an optical disc 9 and reads a data therefrom. An 
AV data is outputted via an output terminal 10. 

Prior to explanation of the recording and reproducing 
operation/ a integral management data which is recorded to 
the optical disc 9 after the finalization and a recording 
format of the AV data will be explained with reference to 
Fig. 2 and Fig. 3. (finalization will be explained latter) 
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Fig. 2 shows a directory structure after the finalization 
of the data to be recorded to the optical disc 9. In this 
embodiment, the directory structure conforms to the DVD video 
format, for example, as the format of the recording data. 
5 In this format, the video data is encoded by the MPEG Video 
format which is the international standards of the video 
encoding format, while the audio data is encodedby the adequate 
format such as MPEG Audio format or linear PCM format and 
Q both video data and audio data are multiplexed with the format 
ijo conforming to the MPEG System format. In addition, in this 

a 

format, it is requested that the management data which is 
'^4 perfectly matched with the AV data is recorded for the 

convenience of the reproducing operation. 
9 In Fig. 2, a sub-directory 2 01 for DVD video is arranged 

1^5 under a root directory 200 and the management data file and 
AV data file generated are all disposedunder the sub-directory 
201 . An integrated management data file 202 is used to record 
an integral management data for reproducing the AV data 
recorded and this integral management data also includes, 
20 for example, a reproducing sequence data. An integral menu 
data file 203 is an AV data file for integral menu display 
for reproduction and is recorded as the encoding data of the 
format same as that of an AV data file 207 explained later. 
Inanintegralmanagementdatabackupfile204, the same content 



as the integral management data file 202 is recorded and this 
backup file 204 is used as the backup file when the data cannot 
be read from the integral management data file 202. An AV 
data management data file 205 is used to record in detail 
the AV data which is placed under the management in every 
unit among a plurality of units, while a menu data file 206 
is used to record the AV data for menu display in every unit 
among a plurality of units as the encoding data of the same 
format as the AV data file 207 explained later. The AV data 
file 207 is used to record a stream data which is multiplexed 
by the MPEG format. In more practical, not only the video 
data and audio data but also the data for reproduction control 
and search data used for special reproduction are multiplexed 
as the AV data. An AV data management data backup filed 2 08 
, is used to record the same content as the AV data management 
data file 205 and is also used as the backup file when the 
data cannot be read 'from the AV data management data file 
205. 

These files are sequentially disposed toward the 
external circumference from the internal circumference in 
the form that not only it is enough to logically have the 
directory structure as the DVD video format but also the file 
sequence up to the upper file from the lower file in Fig. 
2 is physically held on the optical disc 9. In the data 
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recording apparatus for realizing the real-time recording, 
only the possible data which is required is generated on the 
real-time basis because it is difficult to generate all files 
on the real-time basis. The final generation of the other 
files including the filing of data which are generated on 
the real-time basis are executed at the time of finalizing 
operation. That is, the finalization has to be executed to 
equalizing the data format in order to reproduce the recorded 
data with a DVD reproducing apparatus which may be available 
at the market. 

Fig- 3 is a schematic diagram showing an image of disc 
of the optical disc before execution of the finalization as 
continuation of volumes. The left direction indicates the 
internal circumference of disc, while the right direction 
indicates the external circumference of disc. In order to 
record the data on the real-time basis, the volume space is 
structured previously to reserve three areas, namely the areas 
301, 302 and 303. 

As explained above, the filing of data is conducted at 
the time of finalization and only the necessary data is 
sequentially recorded on the optical disc 9 in the course 
of the recording before the finalization. 

The stream data, which is finally filed as the AV data 
file 207 explained above, is recorded in the real-time to 
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an optical disc. Moreover, a temporary management data to 
finally generate the integral management data file 202 and 
AV data management data 2 05 (hereinafter referred to as an 
intermediate management data) is updated on the real-time 
basis in the memory for development of management data (refer 
to Fig. 1) and the intermediate management data which has 
been updated in every end (or shut-off of the power supply) 
from the start of the single recording of the stream data 
is recorded to the optical disc. In Fig. 3, the data 304 to 
data 306 indicate the intermediate management data and 
particularly the data 306 is the latest (effective) 
intermediate management data, while the data 304 to data 305 
are the (invalid) intermediate management data generated 
before data 30 6. One data unit corresponds to the end (or 
shut-off of the power supply) from the start of single recording 
operation. And the preceding intermediate management data 
is invalidated in every data unit because the optical disc 
9 does not allow the rerecording operation and the latest 
intermediate management data is recorded to the optical disc 
9 after the recording of stream data. Namely, the data which 
is in the outset in the area 302 can be recognized as the 
effective intermediate management data by sequentially 
arranging the intermediate management data from the starting 
position of the area 302. It is requested for convenience 
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Of process that the data unit of a single recording operation 
is set to 32 kByte size corresponding to the lECC block for 
error correction. Moreover, the data 307 is the stream data 
to generate the AV. data file 207 at the time of finalization 
and the additional record is sequentially conducted to the 
optical disc 9, unlike the intermediate management data 
explained above. 

At the time of finalization, a file format data is 
recorded to the area 301 for physically management of each 
file format and each file is generated and recorded to the 
area 302 and the successive areas based on the intermediate 
management data conforming to the file arrangement. 

That is, the integral management data file 2 02, integral 
menu data file 203, integral management data backup file 204, 
AV data management data file 205 and menu data file 206 are 
respectively generated and are sequentially recorded to the 
areas after the area 302 where the intermediate management 
data is recorded. Moreover, the stream data in the area 303 
is filed as the AV data file 207 explained above and the AV 
data management data backup file 208 is recorded to the 
successive areas. Physically, an invalid data is embedded 
for the alignment between respective files confirming to the 
partitioning of the ECC blocks . Moreover, in view of closing 
a disc, the Lead_in area is arranged and recorded at the 
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internal circumference of the area 301, while the Lead_out 
area at the outer most external circumference of the area 
303. 

Here, the intermediate management data may be recorded 
to any area on the disc before the f inalization. However, 
recording of the intermediate management data to the area 
302 as shown in Fig. 3 is preferable from the following two 
reasons . 

(1) When the intermediate management data is recorded to 
the area 302 in place of the other areas, the time required 
to seek the intermediate management data in order to generate 
the integral management data file or the like at the time 
of f inalization can be so far reduced. 

(2) When the intermediate management data is recorded to 
the area 302 in place of the other areas, amount of dummy 
data to be embedded to the area where the stream data is not 
recorded (hereinafter referred to as a vacant area) at the 
time of finalization can be reduced in the case where the 
finalization is conducted in such a stage that the amount 
of stream data is rather small and thereby the time required 
for the finalization can also be reduced. 

Namely, with a couple of reasons explained above, the 
time required for finalization can be reduced by recording 
the intermediate management data to the area 302 in place 
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of the other areas. Therefore, in this embodiment/ the 
intermediate management data is recorded to the area 3 02. 

Under the conditions explained above, data recording 
operation will be explained first with reference to Fig. 1. 
The video data and audio data (AV data) inputted at the input 
terminal 1 are encoded with the predetermined encoding format 
explained above in the Encode/decode circuit 2. Thereby, 
amount of data is compressed and sequentially multiplexed. 
The stream data as the multiplexed AV data is once stored 
in the track buffer 7 to absorb a difference between the 
encoding rate and transfer rate of the drive 8 and to add 
a search data which is necessary at the time of reproduction. 
And this stream data is sequentially recorded additionally 
to the area 303 of the optical disc 9 with the drive 8 in 
every predetermined data unit. The controller 4 controls, 
based on an instruction input of a user via the user I/F 3, 
respective sections explained above, a program memory 5 
explained later and the memory for developing of management 
data 6. As the control contents, the required contents are 
adequately loaded by recording and reading the data to and 
from the memory for program 5. The Encode/decode circuit 2 
is integrated but this Encode/decode circuit 2 can also be 
realized in the composite structure in which a part of the 
encoding process is executed with the hardware, while the 
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Other operations up to the multiplexing are executed with 
the controller 4. 

Moreover, the latest intermediate management data 
generated at the time of recording operation is once developed 
by the memory for developing of management data 6 and it is 
then updated simultaneously with recording of the stream data 
and this latest intermediate management data is recorded to 
the area 302 of the optical disc 9 when the recording of the 
stream data is ended (or when the power supply is shut off) . 
In the case where the stream data is recorded first in the 
optical disc 9, an intermediate management data is newly 
generated and is developed into the memory 6 for development 
of the management data but when the stream data is additionally 
recorded to the optical disc 9 to which -such stream data is 
already recorded in the past, the new intermediate management 
data is developed to the memory for developing of management 
data 6 after the latest intermediate management data is read 
from the optical disc 9. 

Next, the reproducing operation will be explained. In 
Fig. 1, a stream data is read from the desired data position 
with the driver 8 from the area 303 of the optical disc 9 
in the reverse flow of that during the recording operation 
explained above and is once acciamulated in the track buffer 
7. A difference between the transfer rate of the drive 8 and 
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the encoding rate of stream data is absorbed and the video 
data and audio data of the AV data in the Encode/decode circuit 
2 are isolated and decoded and are then outputted from the 
output terminal 10 in the adequate signal format. 

Like the operations in the recording mode, the controller 
4 controls each section explained above by loading the contents 
of memory for program 5 but the latest intermediate management 
data is read, as the reproducing operation, with the drive 
8 from the area 302 of the optical disc 9 prior to the read 
operation of the stream data and the contents thereof are 
developed in the memory 6 for developing the management data. 
Instruction input by an operator inputted through the user 
I/F 3 is interpreted by the controller 4 and the reproducing 
operation is executed responding to the intermediate 
management data developed in the memory for developing of 
management data 6. 

Here, consideration is taken for the case where an 
accidental shut-off of power supply is generated during the 
recording operation. In more practical, for example, when 
a data recording apparatus like a video camera is assumed, 
such shut-off condition corresponds to the case where a battery 
is accidentally disconnected to generate shut-off condition 
of power supply. If such condition is generated while the 
data recording is conducted to the optical disc 9 by the drive 
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8, it is probable that the recording of the intermediate 
management data 306 in Fig. 3 or stream data is completed 
under the imperfect condition. As a result, generated here 
is the situation that the intermediate management data 30 6 
does not correctly reflect the contents of recording of the 
stream data 307. 

Therefore, the repair process for the recording data 
in such a case will then be explained with reference to Fig. 
4 and Fig. 7. Fig. 4 shows a schematic operation flow of the 
repair process. Fig. 7 is a function block diagram of the 
controller 4 in the repair process of the data recording 
apparatus shown in Fig. 1. In Fig. 7, the like elements as 
that of Fig. 1 are designated with the like reference numerals. 

In the step S401, the repair process starts and the 
successive operations are carried out not only when the power 
switch is turned ON again after the accidental shut-off 
condition of power supply but also after the ordinary power 
supply ON operation is executed. 

In the step S402, the drive 8 reads, under the control 
of the drive processing potion 701, the latest intermediate 
management data from the optical disc 9 and a management data 
developing process potion 7 02 develops, under the control 
of the drive processing potion 701, the latest intermediate 
management data read by the drive 8 to the memory for developing 
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of management data 6. In this timing, a judgment processing 
potion 703 judges whether the latest intermediate management 
data can be adequately read by the drive 8 or not under the 
control of the drive processing potion 701 . When it is judged 
that the latest intermediate management data cannot be read 
adequately, the process shifts to the step S406. Moreover, 
when the intermediate management data is read adequately, 
the judgment process potion 703 further judges whether a fault 
is generated or not in the intermediate management data 
developed in the memory for developing of management data 
6. When the judgment potion 703 judges that any fault is not 
generated in the latest intermediate management data, the 
process shifts to the step S403. When the judgment potion 
703 judges that a fault is generated in the latest intermediate 
management data, the process shifts to the step S406. 

In the step S406, the judgment process potion 703 judges 
whether a preceding intermediate management data is recorded 
in the optical disc 9 or not . When the preceding intermediate 
management data is recorded, the process shifts to the step 
S408 and when the preceding intermediate management data is 
not recorded, the process shifts to the step S407. 

Since the preceding intermediate management data is not 
recorded to the optical disc 9 in the step S407, the drive 
8 reads all stream data recorded in the optical disc under 



the control of the drive process potion 701 and a stream data 
analysis process potion 704 analyzes the stream data read 
from the disc 9 under the control of the drive process potion 
701. A management data generation process potion 705 
generates an intermediate management data based on the result 
of analysis by the stream data analysis process potion 704 
and develops a new intermediate management data to the memory 
for developing of management data 6. 

In the step S408, the drive 8 read, since a fault is 
generated in the latest intermediate management data 
corresponding to the data 306 of Fig. 3, the data 305 as the 
preceding intermediate management data under the control of 
the drive process potion 701 and the management data developing 
process potion 702 develops the data 305 as the preceding 
intermediate management data read by the drive 8 into to memory 
for developing of management data 6 under the control of the 
drive process potion 701. 

Subsequently, in the step S409, the judgment process 
potion 703 extracts a data size (= C) of the stream data under 
the management of the preceding intermediate management data 
developed in the memory for developing of management data 
•6. 

In the step S410, the drive 8 reads the stream data after 
the data size C from the optical disc 9 under the control 
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of the drive process potion 701, while the stream data analysis 
process potion 704 analyzes the stream data after the data 
size C read by the drive 8 under the control of the drive 
process potion 701. 

The management data generation process potion 7 05 
generates an intermediate management data based on the result 
analyzed by the stream data analysis process potion 704 and 
updates the intermediate management data developed in the 
memory for developing of management data 6. 

A relationship between the intermediate management data 
and the stream data is shown in Fig. 5. Since the preceding 
management data is developed into the memory for developing 
of management data S, the data size C of the stream data 
developed here becomes smaller than the data size D of the 
.actual stream data. 

Therefore, in the step S410, the stream data analysis 
process potion 704 analyzes the data up to the data size D 
at the end portion of the stream data from the data size C 
of the stream data, while the management data generation 
process potion 705 generates the intermediate management data 
based on the result of analysis by the stream data analysis 
process potion 704 to compensate for mismatch between the 
intermediate management data and stream data. Moreover, if 
a fault is generated in the stream data, the management data 
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generation process potion 705 reflects this fact to the 
intermediate management data so that such defective part is 
not displayed during the reproducing operation. 

When the update process in the step S410 is completed, 
5 the drive 8 records, in the step S411., the intermediate 
management data updated in the memory for developing of 
management data 6 into the area 302 of the optical disc 9 
as the latest intermediate management data under the control 
Q of the drive process potion 7 01 . When the recording operation 
*iQ.O explained above is completed, the recording and reproducing 
'^"1 apparatus is set to the waiting condition in the step S414 

'■^^ and the repair process is completed in the step S415. The 

^ process in the step S411 that the updated xntermediate 

management data is immediately recorded to the disc 9 has 

I 

been explained but it is also possible that the recording 
to the optical disc 9 of the intermediate management data 
is conducted when thepower supply is shut off after completion 
of the recording and reproducing operation after the condition 
to wait for the recording and reproducing operation in the 
20 stepS414. That is, in the step S414, the stream data is further 
recorded to the optical disc 9 in the real-time mode, the 
intermediate management data is updated in the memory for 
developing of management data 6 and the intermediate 
management data further updated as explained above is then 
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recorded to the optical disc 9 after the recording of the 
stream data. 

Meanwhile, in the step S403, since latest intermediate 
management data has been developed in the memory for developing 
of management data 6 adequately in the step S402, the judgment 
process potion 703 extracts a data size (=A) of the stream 
data under the management of the latest intermediate 
management data developed in the memory for developing of 
management data 6. 

Subsequently, in the step S404, the judgment process 
potion 703 extracts a data size {=B) of the actual stream 
data from the optical disc 9 via the drive 8 under the control 
of the drive process potion 7 01 and compares A and B in the 
stepS405. WhenA=B, the condition to wait for the recording 
and reproducing operation is set in the step S414 under the 
assumption that the preceding shut-off condition of power 
supply is normally completed and the repair process is 
completed in the step S415. Moreover, when A B is judged 
in the step S405, the process is shifted to the step S412 
under the assumption that the preceding shut-off condition 
of power supply has been generated during the recording of 
stream data or has accidentally been generated immediately 
before the recording of intermediate management after the 
recording of the stream data. 
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In the step S412, the drive 8 reads the stream data after 
that having the size A from the optical disc 9 under the control 
of the drive process potion 701 and the stream data analysis 
process potion 7 04 analyzes the stream data read by the drive 
8 under the control of the drive process potion 7 01. The 
management data generation potion 705 generates the 
intermediate management data based on the result analyzed 
by the stream data analysis process potion 704 and updates 
the intermediate management data developed in the memory for 
developing of management data 6. 

A relationship between the intermediate management data 
and stream data in this case is shown in Fig. 6. The data 
size A of the stream data which is managed by the intermediate 
management data becomes smaller than the data size B of the 
actual stream data. Therefore, in the step S412, the stream 
data analysis process potion 704 analyzes the stream data 
having the data size'B up to the end part of the stream data 
from the stream data after that having the data size A. Thereby 
the management data generation process potion 705 updates 
the data by reflecting the contents on the intermediate 
management data in view of compensating for mismatch between 
the intermediate management data and the stream data. 
Moreover, if a preceding shut-off condition of power supply 
is generated during the recording operation of the stream 
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data, it is probable at the end part 601 of the -stream data 
that the recording is completed under the condition that the 
data format is imperfect. Therefore such condition is 
reflected on the intermediate management data so that such 
defective part is not displayed at the time of reproducing 
operation. 

Upon completion of the update process in the step S412, 
the drive 8 records the intermediate management data updated 
in the memory for developing of management data 6 to the area 
302 of the optical disc 9 as the latest intermediate management 
data under the control of the drive process potion 7 01 in 
the step S413. When the recording is completed, the repair 
process is completed in the step S415 through the condition 
to wait for the recording and reproducing operation in the 
stepS414. In the step S413, the process to immediately record 
the updated intermediate management data to the optical disc 
9 has been explained, but it is also possible to realize, 
like the step S411, the recording to the optical disc 9 when 
the supply of power source is shut-off after completion of 
the recording and reproducing operation through the condition 
to wait for the recording and reproducing operation in the 
step S414. 

As explained above, according to the first embodiment, 
even if an accidental shut-off is just generated in the supply 
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of power source, it is possible to execute the update process 
of the intermediate management data by obtaining a size of 
stream data from the intermediate management data and then 
comparing this stream data size with the size of stream data 
6 which is actually recorded. Owing to this structure, it is 
no longer required to provide a non-volatile memory within 
the data recording apparatus, record a flag indicating the 
recording condition to the non-volatile memory and execute 

Q the repair process with reference to this flag when supply 

Q 

10.0 of power source is started again. Moreover, since the 

Q 

H intermediate management data is updated with analysis of 

M stream data, repair process can be executed without recording 

;=«f of unwanted data to a read-only disc. Since the data having 

% completed the repair process satisfies the predetermined 

•+* 

.•|tl5 format, successive operations such as additional record and 
completion process can be continued depending on the 
instruction input of an operator. 

In this embodiment, the structure to execute the update 
process of the intermediate management data without any 
20 conditions depending on the result of comparison between the 
size of the stream data indicated in the intermediate 
management data and the actual size of the stream data has 
been explained above . However, it is also possible to provide 
a step to receive an instruction input of an operator before 
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the update process of the intermediate management data and 
thereby the process is branched when the update process of 
the intermediate management data is executed immediately in 
this timing and not executed depending on such instruction 
input. However, when the update process of the intermediate 
management data is not executed immediately in this timing 
depending on the instruction input, it is required to provide 
a format to notify that a fault is generated in the data on 
the disc to an operator such as a display of an message output . 

Next/ as a second embodiment of the present invention/ 
a practical repairing method will be explained by indicating 
an example of the contents in the case where the data format 
is imperfect at the end part of the stream data during the 
repair process explained above. 

First, a recording format of the stream data will be 
explained with reference to Fig. 8. 

Fig. 8 shows an example of schematic format and 
management unit of the stream data recorded to the optical 
disc 9 conforming to the DVD video format. The stream data 
801 is formed as a continuation of management unit called 
the VOB802 (Video Object) . The VOB802 is formed as a 
continuation of management unit called the CELL 803 and this 
CELL 803 is formed as a continuation of management unit called 
the VOBU804 (VOBUnit) . The VOB804 is the predetermined 
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encoding unit depending on the MPEG Video format explained 
above and since it includes at least an I-picture, this 
management unit is used as a unit for special reproduction 
such as fast-feed or fast-return. Moreover, in the VOBU804, 
5 the navigation-pack 805 ("N" is given) including the data 
for reproduction control and data search data used for special 
reproduction is arranged first and subsequently, the adequate 
j!^ number of the video-packs 806 ("V" is given) including the 

video data and the audio-packs 807 (^''A" is given) including 

Q 

\|10 the audio data are arranged in the multiplexed format through 
\| synchronization. The elements forming the VOBU804 also 

Q include a sub-picture pack in addition to three kinds of 

'■J elements, but details of this element are not explained in 

y this specification. 

15 In the DVD video format explained above, it is required 

to describe the address data at the position isolated as much 
as about 24 0 VOBUs in'maximum to the data search data included 
in the navigation-pack 805 with reference to the VOBU including 
the relevant pack. However, it is not required to describe 
20 the data search data over the several CELLs and it is enough, 
for example, that only the address data of the VOBU included 
in the CELL803 is reflected on the data search data of the 
navigation-pack 805. Namely, here is introduced a method, 
in order to record the stream data while the navigation-pack 
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is inserted on the real-time basis, that the data is recorded 
to the optical disc 9 in unit of CELL by once storing data 
enough for generation of CELL in the track buffer 7 and 
generating and inserting the navigation-pack while the data 
search data is calculated within the range of such data. 

Fig. 9 shows an example of the case where the data format 
has become imperfect at the end part of the stream data due 
to an accidental shut-off of the supply of power source during 
the recording of the stream data. From the point of view of 
management unit, the data is perfectly recorded up to the 
CELL 901 from the beginning of stream data, but the recording 
is interrupted in the course of recording operation of CELL 
902 because of generation of shut-off condition of supply 
of power source. That is. Fig. 9 shows the condition that 
the recording of VOBU903, VOBU904 has been completed 
accurately, the recording operation is interrupted in the 
course of VOBU905 and subsequently the data to be recorded 
of the management units up to the VOBU906 is not recorded. 

When a repair process is executed for the stream data 
in this condition, it can be known by the analysis of stream 
data that the imperfect data is recorded in the VOBU905. As 
the repair process, it is reflected on the intermediate 
management data that the recording of data of CELL 902 is 
assiimed to be completed at the unit VOBU905. However, since 
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the VOBU905 is imperfect as the encoding unit, it is reflected 
on the intermediate management data that display is not 
executed during the reproducing operation. Since the data 
search data of the units up to the VOBU906 is already inserted 
5 and stored into the navigation-packs included in the VOBU903 
and VOBU904, incorrect operation will probably be generated 
during the reproducing operation using the data search data 
other than the ordinary reproducing operation but it satis fies 
'q the format of the recording data, the additional record of 

fjplO data can- be continued without any problem. When it is 

B 

'"M requested to perfectly control the possibility for such 

Q 

'^^ incorrect operation during the reproducing operation using 

ry the data search data, it can be realized by reflecting on 

the intermediate management data that the CELL902 itself is 
1^15 not reproduced. 

As explained above, according to the second embodiment 
of the present invention, even when the recording of stream 
data is completed in the imperfect condition, it is possible 
to satisfy the format as the recording data and execute the 
20 operation continuously by reflecting it on the intermediate 
management data that display of the relevant small unit is 
not conducted in the update process of the intermediate 
management data. 

Fig. 10 is a flow diagram for explaining a third 
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embodiment of the data recording apparatus of the present 
invention. This flow diagram shows a schematic operation of 
the repair process. The part like those in Fig. 4 will be 
designated with the like reference numerals and details of 
these portions are not explained here. 

In this third embodiment, the steps SlOOl, S1002 and 
step S1003 are newly added. These steps are mainly executed 
in the former half of the repair process . As explained above, 
after the power of the data recording apparatus is turned 
ON, when read or development of the latest intermediate 
management data from the optical disc 9 is judged to be 
incorrect in the step S4 02, whether the supply of power is 
the AC power supply or not is judged in the step SlOOl. When 
the power supply is the AC power source, the repair process 
after the step S406 is executed like the embodiments explained 
above. If the power supply is not the AC power source, namely 
if the power source is supplied from a battery, for example, 
of a camera type data recording apparatus, a guiding process 
to the AC power source is executed in the step S1003. This 
process is necessary to lower the probability as much as 
possible for generation of shut-off condition of power source 
due to insufficient capacity of battery or disconnection of 
battery during the process which is assumed to be generated 
when the repair process is executed under the condition that 
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the power source is supplied from the battery. After an 
operator has executed a preventive process such as change 
of power supply potion responding to the guiding process in 
the step S1003, the process shifts to the step S406. 
5 In the same manner, when the data size A of the stream 

data under the management of the intermediate management data 
and the data size B of the stream data recorded in the disc 
9 are judged to be different from each other in the step S405 
5 explained above, whether the power supply is the AC power 

5lO source or not is judged in the step SI 002. When the power 
J supply is the AC power source, the repair process of the step 

i 

i S412 and successive steps are executed. When the power supply 

^ is not the AC power source, a guiding process to the AC power 

J 

I source is also executed in the step S1003 as explained above. 

jl5 After an operator has conducted the preventive process such 
as change of the power supply potion, the process shifts to 
the step S412. The guiding process is enough when at least 
the contents thereof can be recognized by an operator as 
represented, for example, by a display of message notifying 

20 that switching to the AC power supply is requested because 
the update process of the intermediate management data is 
necessary. 

In this embodiment, a structure for executing the update 
process of the intermediate management data without any 
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condition when it is judged that the AC power source is used 
has been explained, but it is also possible, like the first 
embodiment, that the step for recquesting an instruction input 
of an operator before the update process of the intermediate 
management data is conducted is provided and thereby the 
process is branched here depending on the instruction input 
to the case where the update process of the intermediate 
management data is executed and the case where such update 
process is not executed. However, in the case where the update 
process of the intermediate management data is not executed 
in this timing depending on the instruction input of an operator, 
it is also requested to provide a format to notify that a 
fault is generated in the data on the disc to an operator, 
for example, by displaying a message output as explained above . 

Whether the power supply is the AC power source or not 
can be judged whenever before the update process of the 
intermediate management data is executed. For example, such 
judgment can be executed immediately after the power is turned 
ON or before the repair process is started. 

As explained above, according to the third embodiment, 
the step for judging whether the power supply is the AC power 
sourceor not is providedbef ore executionof the update process 
of the intermediate management data, and when the AC power 
source is not used, shut-off condition of power supply due 
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to insufficient capacity of battery or disconnection of 
battery during update process of, the intermediate management 
data can be eliminated by conducting the guiding process to 
the AC power source. 

Next, a fourth embodiment of the data recording apparatus 
of the present invention will be explained with reference 
to Fig. 11. In the embodiments explained above, an optical 
disc, which allows recording only once (non- rerecordable 
disc) is used as an optical disc. However, it is also possible 
for the data recording apparatus to selectively use an optical 
disc which allows a plurality of times of recording operation 
(rerecordable disc) corresponding to the drive 8 shown in 
Fig. 1. Fig. 11 shows an example of the schematic operations 
of the repair process in the data recording apparatus which 
can selectively use the rerecordable disc and non- 
rerecordable disc. Here, it is assumed for the rerecordable 
optical disc that the data recording is executed in the 
recording format (hereinafter, referred to as format (1)) 
adaptive to the rerecordable disc which is described in the 
reference 1 and it is also assumed for the non-rerecordable. 
optical disc that the data recording is executed in the 
recording format (hereinafter, referred to as format (2)) 
which provides the recording data of the format conforming 
to the final DVD video format as explained in the embodiments 
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explained above. 

When the power is turned ON first (step SllOl) , a class 
of optical disc is judged in the step S1102 . When the optical 
disc is judged as the rerecordable optical disc, the repair 
process (hereinafter referred to as the repair process (1) ) 
corresponding to the format (1) described in the reference 
1 is executed in the step S1103. Moreover, when the optical 
disc is judged as the non- rerecordable optical disc, the repair 
process corresponding to the format (2) (hereinafter referred 
to as the repair process (2) ) as explained above is executed. 
When one of these repair processes is completed, the apparatus 
enters the condition waiting for the recording and reproducing 
operations in the step S1104 and thereafter the apparatus 
completes the repair process in the step S1105. In regard 
to the method for judging the optical disc, any one which 
can attain the data to judge the optical disc, for example, 
by checking the optical disc class data previously Stored 
in the optical disc or by judging physical difference of the 
optical disc with the data reading potion of the drive 8 may 
be used. 

As explained above, according to the fourth embodiment 
of the present invention, the repair process can be executed 
corresponding to respective recording data of the optical 
disc by judging the optical disc after the power is turned 
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ON and sharing the repair process. Thereby, the subsequent 
operations such as watching of video data and additional data 
record can be executed continuously. 

Next, a fifth embodiment of the data recording apparatus 
5 of the present invention will be explained with reference 
to Fig. 12. The portions like those of Fig. 11 are designated 
with the like reference numbers. In this embodiment, an 
example of schematic operations of the data recording 
l3 apparatus which may selectively use the rerecordable optical 

5lO disc and non-rerecordable optical disc as in the case of the 

Q 

fourth embodiment explained above is explained. However, m 
this embodiment, the data recording is possible in the format 

ff 

3 (2) for the rerecordable optical disc. 

lu 

"I When the power is turned ON (step SllOl) , the data format 

M 

j^lS recorded in the optical disc is judged in the step S1201. 

When the recording data is judged as recorded in the format 
(1), the repair process (1) is conducted in the step S1103. 
Moreover, when the recording data is judged as recorded in 
the format (2), the repair process (2) is conducted. When 
20 the repair process (1) or (2) is completed, the apparatus 
enters the condition waiting for the recording and reproducing 
operation in the step S1104 and the repair process is completed 
in the step S1105. The recording data judging operation can 
be realized depending on whether the recording data is filed 



or not or by acquiring a file name and there is no limitation 
on the recording data judging method. 

As explained above, according to the fifth embodiment 
of the present invention, the repair process can be executed 
corresponding to the respective recording data format 
independent of the optical disc by judging the recording data 
foCTtiat after the power is turned ON and by sharing the repair 
process. As a result, subsequent operations such as watching 
of video data and additional record of data can be realized 
continuously. 

In above embodiments, a portable camera type data 
recording apparatus has been used as an example, but contents 
of the present invention is not limited thereto and the present 
invention can also be adapted to a stationary type data 
recording apparatus in which the power source voltage is 
supplied through the indoor power supply wiring. However, 
in this case, the guiding process to the AC power source 
explained in the third embodiment is no longer required. 

Moreover, in the embodiments explained above, an optical 
disc has been used as the recording medium, but any type of 
medium such as a magnetic disc and a semiconductor memory 
or the like can be used when data can be recorded therein 
in the predetermined format on the real-time basis. 

In addition, a detail analysis method of the stream data 
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has not yet been explained in above embodiments but 
considerable degree of f reedomare given to the analysis level, 
for example, that the analysis is executed in unit of the 
encoding unit such as video-pack or audio-pack or the analysis 
5 is executed in more detail for all Huffman codes after the 
pictures of the video data. 

Furthermore, in above embodiments, the AV data is 
recorded to the data recording apparatus, but the technique 
0 of the present invention may also be used for a user data 

i|lO such as a program data or the like other than the AV data. 

0, 

'y As explained above, according to the present invention, 

o. 

M even if an accidental shut-off condition occurs in the supply 

a . 

of power source voltage during the recording of data into 

w ■ 

9 an optical disc based on the data recording technique for 

15 recording, to an optical disc, a user data and a management 
data used for management of user data, operations such as 
watching of the recording data, additional record of data 
or the completion process can be conducted continuously. In 
addition, since a non-volatile memory is unnecessary, cost 
20 of apparatus can be lowered and format control can also be 
simplified. 



